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(54) FUEL CELL POWER GENERATING APPARATUS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the cost of 
constituent equipment while the function is maintained. 
SOLUTION: A fuel cell power generating apparatus has a 
fuel cell 20 for generating power with anode gas 
containing hydrogen supplied to an anode and cathode 
gas containing oxygen supplied to a cathode, an anode 
gas line 1 for supplying anode gas formed with a partial 
oxidation reformer 21 from fuel gas and steam to an 
anode, a steam line 2 for supplying steam to the anode 
gas line 1, an anode exhaust gas reforming line 3 for 
supplying gas obtained by reforming anode exhaust gas 
with a heat insulation reformer 22 to the steam line 2 
with an ejector 28. an air line 4 for supplying compressed 
air to a cathode, a combustion exhaust gas line 5 for 
supplying combustion exhaust gas obtained by burning 
anode exhaust gas and cathode exhaust gas with a 
catalytic combustor 23 to the air line 4 with an ejector 
29, a combustion gas line 6 for supplying combustion gas 
obtained by burning anode exhaust gas and cathode 

exhaust gas with a combustor 24 to a turbine compressor 25, and the turbine compressor 25 for 
supplying compressed air obtained by rotating a turbine with combustion gas driving the 
compressor to the air line 4. 
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Partial English Translation of 
LAID OPEN unexamined 
JAPANESE PATENT APPLICATION 
Publication No. 11-273701 

[Claims] and Paragraph [0027] 
[Claims] 

[Claim 1] A fuel cell electric-power generator, comprising: 

a fuel cell for generating electric power, using an anode gas 

containing hydrogen, which is supplied to an anode, and a cathode gas 

containing oxygen, which is supplied to a cathode; 

an anode gas line for producing an anode gas out of a fiiel gas and 

steam by a partial-oxidization reformer and supplying the anode gas to the 

anode; 

a steam line for supplying steam to the anode gas line; 

an anode exhaust gas reforming line for reforming an anode 
exhaust gas by a heat-insulating reformer and supplying the anode exhaust 
gas to the steam line by an ejector; 

an air line for pressing air and supplying the air to the cathode; 

a combustion exhaust gas line for combusting the anode exhaust 
gas and a cathode exhaust gas by a catalyst combustor to generate a 
combustion exhaust gas and supplying the combustion exhaust gas to the 
air line by the ejector; 

a combustion gas line for combusting the anode exhaust gas and 
the cathode exhaust gas by the catalyst combustor to generate a 
combustion gas and supplying the combustion gas to a turbine 
compressor; and 

the turbine compressor for rotating a turbine, using the combustion 
gas, generating compressed air by driving a compressor, and supplying the 
air to the air line. 

[Claim 2] The fiiel cell electric-power generator as set forth in Claim 1, 
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further comprising a heated air line for supplying air heated by the 
combustion exhaust gas flown into the air line by the ejector, to the 
partial-^oxidation reformer. 

[Claim 3] The fuel cell electric-power generator as set forth in Claim 1, 
further comprising a fuel branch line branching from the anode gas line to 
the combustor, for supplying a combustion gas to the combustor, and an 
air branch line branching from the air line to the combustor, for supplying 
air the combustor. 

[Claim 4] The fiiel cell electric-power generator as set forth in Claim 1, 
wherein an exhaust gas bypass line for allowing the cathode exhaust gas to 
bypass the catalyst combustor is provided to the combustion gas line. 

Paragraph [0027] 

[0027] Next, the operations of the fuel cell electric-power generator will 
be described. The fiiel gas supplied to the anode gas line 1 and the steam 
supplied to the steam line 2 are mixed. Further, heated air from the 
heated air line 7 is mixed with the fuel gas and the steam by the mixer 27, 
whereby the obtained mixture is heated, and this mixture is introduced into 
the partial oxidation reformer 21. Oxygen O2 in the air and the fuel gas 
CH4 and water vapor H2O cause partial oxidation expressed by the 
following formula (1) in the presence of a partial oxidation catalyst. 

CH4+ I/2O2 + H2O ^ CO + 2H2 + H2O •••(!) 

This partial oxidation reaction is an exothermic reaction. The fuel 
gas and water vapor heated to the temperature of approximately 500 ""C 
by the heated air is introduced into the partial oxidation reformer 21, and 
the temperature of the fiiel gas and water vapor gradually raise as they 
move upward inside the reformer 21 until the temperature reaches nearly 
1000 °C at the top of reformer 21. Steam is blown onto the thus 
generated reformer gas (CO + 2H2 + H2O) from the cooling line 10 so that 
the gas is cooled to a temperature appropriate as an anode inlet 
temperature, that is approximately 580 and is supplied to the anode. 
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